There is a growing body of literature on how people use the Web and in particular on what types of content people view online. Such work takes for granted that people have ready access to all that the Web has to offer. Such an approach assumes that the billions of Web pages that are technically available online are realistically within the reach of users. However, little work has considered how people's online use patterns may be limited by the scope of their ability to locate various types of content on the Web. This project fills a gap in the literature by looking at people's online skills. A random sample of Internet users performed search tasks yielding information on their online abilities. Findings suggest that people search for content in a myriad of ways and there is large variance in whether people are able to find various types of content on the Web and how long they take to do so. Analyses show that the presence of children in the household significantly lowers people's ability to efficiently find information on the Web either because parents spend less time developing skills or they rely on their children's know-how for help. This paper explores the reasons for this relationship and also considers how other social relationships influence people's online behavior.
Introduction
There are many studies that look at how people use the Internet (for a review, see DiMaggio et al. 2001) and in particular what types of content they view online (e.g. Howard, Rainie and Jones 2001) . There is a separate body of literature that looks at how people use information retrieval systems and, in particular, how people search for information on the Web (for a review of this literature, see Jansen and Pooch 2001) .
However, these two areas of inquiry rarely intersect leaving the discussion of what people do online in isolation from studies of what people are able to do online.
This chapter presents findings from a project that explores people's skills in locating content on the Web. Documenting differences in people's Web use skills allows us to distinguish between how different kinds of people take advantage of the medium in varying ways resulting not merely from their particular interests but their abilities in using the medium in ways that they prefer. This paper focuses on Internet user skills and how people's online skills are embedded in a web of social relations.
Skill, in this context, is defined as the ability to efficiently and effectively find information on the
Web. Social relations refer both to the immediate living partners of people (family and roommates) as well as their wider networks of family, friends and colleagues both physically close and distant.
The first section reviews the literature on different people's use of the Web and the relationship between uses of technologies and people's social ties. The next section outlines the methods used in the project for studying how people locate content online, the sampling methodology, and how the data were analyzed. Then, the findings from 66 interviews and in-person observations conducted in the summer and fall of 2001 in a New Jersey county are described. Evidence is presented to show that there is considerable variation in people's ability to find information online and the sources of these differences are explored. Particular attention is paid to the relationship between people's online ability and their social relationships, as these seem to play an important role in how people navigate the contents of the Web.
Web Use in Social Context
Many social factors may influence one's level of Web use sophistication. 1995, 1998, 1999, 2000, 2002) , and are likely to be associated with people's online skills as well. information. Gender differences in online skills may be due to women having less leisure time at home (Kelsey 2002; Lally 2002 Of particular interest here is how people's social relationships also may be associated with users' online abilities. The literature on the diffusion of innovations emphasizes the importance of social support networks in the spread of new technologies (Rogers 1995) . Those with exposure to innovations in their surroundings are more likely to adopt new technologies such as personal computers (Dutton, Rogers and Jun 1987; Rogers 1985) . The availability of friends and family who are also
Internet users provides support for problems encountered while using the medium and is also a source of new knowledge via advice and recommendations.
For online skills in particular, this implies that people who are able to draw on their networks for information on how to use the medium will learn more quickly and will be exposed to a broader repertoire of online services than those who have few people to whom they can turn for advice with their Web use. A study of home computer diffusion found that people were more likely to give up using the technology when they had no neighbors or friends to call on for support (Murdock, Hartmann and Gray 1992) . By contrast, people whose social circles include users knowledgeable about the Web can draw on their networks for site recommendations and suggestions when they run into problems. (Kiesler et al. 2000) . This suggests that adults who have children in their households whom they can ask for advice with Internet use will be better skilled thanks to the knowledge passed on from their kids. (Catledge and Pitkow 1995; Huberman et al. 1998; Spink et al. 2002) .
In cases where data are derived from larger segments of the online population (e.g. Hoelscher 1998; Huberman et al. 1998; Jansen, Spink and Saracevic 2000; Silverstein et al. 1999) , there is no information about specific users and thus it is impossible to make any claims about how attributes of users may be related to their online behavior.
Although some have tried to develop more general models from data on what sites people visit (Goldfarb 2001, Sinai and Waldfogel 2001) , these studies are based on assumptions about users' behaviors that cannot be verified. They offer interesting information on users' aggregate search patterns , but search activities are discussed in isolation from people's social attributes.
Some researchers in the library and information science community have explored how people search for information on the Web. However, these projects limit their scope to people in particular academic communities (e.g. graduate students in information science programs (Wang, Hawk and Tenopir 2000) or at best college students in general (Cothey 2002; Dennis, Bruza and McArthur 2002; Kim and Allen 2002) ) making their findings impossible to generalize to the broader Internet user population. In order to gain a better understanding of how the general population is using the Internet, it is important to include people from beyond the academic community in such studies. Moreover, the above studies rarely connect questions of Web usability with social factors, rather, they are interested in the technical specifics of search queries and users' experiences with online interfaces and tools (Spink 2002) .
The above studies provide important information for a baseline understanding of how certain people navigate particular parts of the Web. However, they either limit their scope to specific user populations (e.g. IT professionals or college students), do Preprint copy ---Web Use Skills in Social Context :: 6 not collect background information about user attributes, or look at use patterns on an aggregate level without collecting data about the specific goals of a Web session.
Moreover, these projects only consider people's use of search engines ignoring the fact that on the Web use of a search engine is only one of many ways to find content. In contrast, the project on which this chapter draws collects information about both user attributes and online actions. The next section describes the methodology in detail.
Methodology
The study is based on in-person observations and interviews with a random sample of Internet users at a university location (see the Appendix for details about the sampling methodology).
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Respondents were given the choice of using a PC or a Mac both of which had the three most popular browsing software applications (Internet Explorer, Netscape Communicator and America Online) to allow respondents to replicate their usual online experience. Participants were given a list of tasks to perform online in order to see how they would find various types of information on the Web. The particular tasks were chosen to explore people's ability to find information on the Web in different topical 2 Asking people to come to a university research site has both advantages and shortcomings. Requesting users to come to a location will affect response rates. It also places people in a location with which they are not familiar and requires them to use a computer that is configured differently from the machine they usually use for browsing. This may influence the results, as certain settings (e.g. the default homepage and bookmarks) are not equivalent to their own. However, this approach controls for quality of Internet connection and hardware differences. It also allows us to concentrate on Web use skill in a setting that is equally different and new for all. Moreover, using one computer allows the setup of particular software applications that are required for data recording. 3 No default page was set on browsers in order not to influence respondents' initial actions once online. The sessions were started off by the researcher asking the respondent to recall -if possible -the default homepage on the computer she uses the most. The respondents were also asked whether they had personalized anything on their browser and whether they had set any bookmarks or favorites. 4 The Hypercam program from Hyperionics was used on the PC and SnapZPro program from Ambrosia Software Inc. was used on the iMac. The whole screen was captured, as was every actione.g. click of the mouse, scrolling -and every verbal comment the respondent made during the search. These files were then analyzed to measure whether people successfully completed a task and how long they took to do so. Preprint copy ---Web Use Skills in Social Context :: 7 domains. They explore whether users can find locally relevant content (specifically, information about local cultural events), the multimedia nature of the Web (music they could listen to online), whether they can use the Web for political purposes (how they would find a site that compares different presidential candidates' views), for government information (locating tax forms), and for a less common task such as finding children's art online.
The researcher sat behind to the left of the respondent and refrained from influencing the respondents' strategies (e.g. never suggested any particular online actions, did not answer questions about spelling or whether a certain click would be useful). Respondents were encouraged to look for the information until they found it.
No one was cut off from pursuing a search. In some cases when respondents looked frustrated or agitated they were given the option of moving on. However, when a subject simply stated that he or she was unable to perform a certain task, that person was encouraged to try several times before moving on to the next task. When the subject suggested multiple times that they would not be able to complete a search, they were read the following question.
Information about subjects' usual Internet use and history as well as data on their demographic background and social support networks were collected via surveys one of which was orally administered in the beginning of the study session while the other participants filled out online at the end of the study session. Administering the questionnaire right before the observation session proved to be very useful. Because the questions explore many facets of Web use, respondents were prompted to think about numerous details of their Web experiences before sitting down at the computer and embarking on the tasks presented by the researcher.
Data
The findings reported here are based on 66 interviews conducted during the summer and fall of 2001 in the suburban towns and boroughs of a New Jersey county.
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Respondents range in age from 18-81 (see Table 1 for details). Forty-five percent of the sample is male. Fifty-eight percent of the respondents work full time and an additional 13.6 percent work part-time. Their occupations range from real-estate 5 The author conducted 55 of the interviews; a research assistant conducted eleven. On average, participants in this study are more educated than the general Internet user population. This suggests that findings from the study will be conservative with respect to effects of different educational levels on people's ability to use the Web effectively. The family income of respondents is greater than the national average although it is important to note that this county is one of the highest income counties in the United States and thus despite the high median income, the sample is not out of the ordinary for the local population.
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Regarding Web use frequency and history, the group is diverse. Participants'
Web use ranges from just a few minutes a week to over 30 hours weekly. The group is similarly diverse in its overall experience with the medium. One person went online the year of the study with an additional 17 percent only having used it for two years or less. However, many -42 percent -of the subjects had been users for 5-7 years.
There are also several long-term users among the respondents with 14 percent having had their first exposure to the Internet over ten years ago.
Differences in people's ability to find content online
I measure people's online skill in two ways. First, the binary success/failure rate shows what portion of the respondents was able to complete each of the five tasks analyzed in this study. Second, the time to completion of each task is measured in seconds to show the gradual differences in how long people take to find information 6 The average median per capita income in this county in 2000 was almost $40,000 (based on Census data). Here, I look at household income, which is likely to be considerably higher on average. Moreover, because this sample excludes the inner-city population of the county's biggest town for logistical purposes of the study, the poorest neighborhoods are not in the sample suggesting that the median per capita income in the county is considerably higher than $40,000. Preprint copy ---Web Use Skills in Social Context :: 9 on the Web. The exact time spent on each task is recorded for every respondent so information is available both on when respondents successfully completed a task and when they decided to give up on a task.
There is some variance in people's success rate in performing tasks and large variance in the amount of time they take to complete tasks. Forty-one percent of respondents (27 people) were able to successfully complete all tasks and an additional 29 percent (19 people) succeeded in locating four of the five types of information sought (see Table 2 for details). However, the remaining twenty people were only able to successfully complete 1-3 tasks. This is a considerable proportion given that people were encouraged to pursue tasks without any time constraint.
Overall, people spent anywhere from two and a half minutes to 33 minutes on the five tasks. There is a gradual increase in the amount of time people spent on all the tasks. Four respondents spent less than a total of five minutes on all five tasks making them the expert searchers. A 26-year-old woman whizzed through the tasks by using Google in an informed manner with multiple term queries (e.g. >Al Gore views on abortion< for the political comparison task). An 18-year-old college female also used elaborate queries in some cases (e.g. >Bush and Gore and abortion< for the same comparison question), but turned to directory listings on Yahoo! for other tasks such as finding local movie listings.
Four respondents spent more than 30 minutes on the five tasks exhibiting very limited Web user skills. Simply using Google is not enough. One 56-year-old man who works in business development clicked on the 'Advanced search' feature of Google and then typed >abortion comparison Bush and Gore< in the search field labeled "with the exact phrase" which proved to be too nuanced and yielded no results. Confused by this, he clicked on the search button a few more times -without changing anything in the search field -and continued to get no results. After some additional attempts at using that feature of the search engine, he moved on to CNN's site and found the information via their search engine.
An action typical of those who understand little about the Web and searching is to continuously click on "related search" items after a search result. This leads to yet more search results. If the user simply keeps clicking on these links, she never gets to Preprint copy ---Web Use Skills in Social Context :: 10 an actual site. A 44-year-old woman who works in retail repeatedly used this method to find sites and took many iterations of searches to finally arrive at a page with content of interest. There are also those who never use search engines. These users rely on site recommendations from their Internet service providers.
Explaining differences in people's online skills
The results of probit models of task completion suggest what accounts for the differences in whether people are able to find certain types of content online.
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Valid completion data are available for 317 tasks of the total 330 tasks performed by 66 individuals (data are missing for 13 tasks). Table 3 Table 4 presents the results of the censored normal regression models.
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Model I considers the predictive power of the demographic variables on 7 I use the "cluster" command in the Stata statistical software package due to repeated observations on individuals. Without clustering, error terms would not be independent across tasks due to individual characteristics of respondents not accounted for in the model. 8 I removed the interaction of age and gender from the second model as it did not prove to be significant in the initial model. 9 This model was estimated by maximum likelihood using the command `cnreg' in the Stata statistical software program. 10 A dummy variable is included for four of the five tasks to control for task-specific effects. Preprint copy ---Web Use Skills in Social Context :: 11 their own.
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The older people are, the longer they take to complete tasks. Gender does not have significant effects, and neither does the interaction term with age suggesting that women take similar amounts of time as men to complete tasks regardless of generation. Education is also related to people's ability to quickly find information online; those with a graduate degree are considerably faster than those with a college degree. The payoffs of higher education are especially relevant for those who obtained their college and graduate degrees in the years since the Web has been widely available on university campuses. Having a graduate degree improves9 one's ability to quickly find content online and this payoff is especially strong for those who attended school in recent years. Older people are slower and the presence of children in the household is also associated with less efficient searching behavior even when amount of time spent online each week is controlled for. In Model 1 the interaction of children in the household with gender is significant suggesting that the presence of children especially takes a toll on women's online performance, however, after controlling for time online each week, the interaction term loses significance.
The presence of children in the household leads to slower searching behavior.
This effect is the opposite of the predicted outcome as the expected relationship suggested that presence of children would be beneficial to people's Internet skills thanks to knowledge passed on from kids to parents. Rather, it seems that parents may simply hand over a task to their offspring when in need of help. Kraut et al. (1996) found that in households with children, teenagers tend to dominate use of the network-connected machine. The data presented in this paper suggest that young users tend to be much more skilled than older users. Thanks to the presence of other 11 It is important to note that times-to-task within one person will be correlated based on the person's individual characteristics not accounted for in the model. This results in error terms that are not independent across tasks within a person. In contrast, a 39 year old man who is the information systems director of a small business has created an environment at home that allows everyone in his family full access to the Web at their leisure:
We have four computers in the house: one PC for my wife and I, one PC for my 16 year old, one PC for my 8 year old, and a fourth PC on the network with 2 LPT ports on it that acts as a print server (we have a Laser Printer and a Color Ink Jet). It also acts as a shared drive for exchanging files on the network, it also has access to the Internet so even if my wife, and both kids Preprint copy ---Web Use Skills in Social Context :: 13 are on the Web I can do a quick search or surf for whatever I need on the print server PC.
In addition to these resources at home, this participant also has access to two computers at work. It is not surprising that he succeeded with all five tasks and finished among the top 25 percent of users in speed.
Admittedly, few have access to such an abundance of technical resources.
Instead, there are those who rely on their social ties to improve their online techniques.
They turn to family and friends for site recommendations and specific advice with particular queries. A 47 year old public school teacher who succeeded with four of the five tasks and placed in the slower half of the group explicitly stated that her children are the "primary source of my knowledge. And my husband, too. They certainly know more than I do." In the study setting, her family was not with her so she had to rely on memory of what more general strategies she may have picked up from them.
A 39-year-old man who assembles air conditioners for a living relied on public transportation to come to the study location. Several times when he was unable to perform a task he referred to his nephews.
I don't know how to do that. I've seen my nephews and them do it and my daughter. They on the computer all the time.
[…] I even have a nephew that's, boy, 6 years old.
[…] He will get up out of bed and get on the computer.
He attempted online shopping once and completely relied on his nephew's help to place a book order. However, the order was not successful, the book never arrived despite the fact that he had a money order made out for it. This participant was unable to complete three of the five tasks in the absence of his support network.
A younger respondent, a 20 year old college student who successfully found everything and was the second quickest among all respondents when asked about her use of a particularly powerful search engine noted that "one of my friends told me about it and so I've been using it a lot." A 40-year-old professor who quickly found the Web site of a radio station for music commented that he had first heard about it from a friend.
From the above quotes, it seems that people's Web use is significantly influenced by their social surroundings. Users turn to their social support networks for advice with use of the Internet. Although constrained by how much autonomy they have otherwise -the available time to explore the medium and access to a machine whenever convenient -they rely on recommendations and advice from their family and friends for more efficient uses of the Web. Consequently, those who do not have such support networks to draw on will miss out on important ways in which they could improve their online abilities.
Conclusion
In general, young people (late teens and twenties) have a much easier time 
Appendix -Sampling
In order to be able to generalize from the findings, subjects were recruited through random sampling. * Potential respondents were first sent a letter via postal mail explaining the project and requesting participation. They were also sent a brochure that presented more details about the study. People were pointed to the study's Web site (www.webuse.org) for more information and were given the option of calling/writing the researcher to schedule an appointment. A few days after the letters had been sent, the households were contacted by telephone.
The eligible adult (i.e. Internet user adult over 18) with the next nearest birthday was selected in order to randomly sample from within households. If this randomly selected person from the household was not willing to participate then the household was coded as a refusal even if another member of the household would have been willing to take part in the study. Such strict measures of random selection assure that the participants of the study represent a truly random sample of the Internet user population. People who were identified as Web users were invited to participate in the study. ** Web users are defined as people who go online at least once every month for more than using email. This is a low threshold for including people in the study, it is used to maximize variance in experience (see the last row in Table 1 for the distribution of participants' weekly Web use). Respondents were offered $40 for their participation, which they received after the observation session. Respondents were asked to come to the research site on the university campus and were offered assistance with transportation if they could not provide their own. One person took advantage of this option and was reimbursed for bus fare. The response rate was 48 percent, considerably high given the time cost involved in participation.
* A random sample of residential addresses was obtained for a suburban county in New Jersey from Survey Sampling, Inc. This list was then checked against the National Change of Address Database maintained by the U.S. Postal Service to minimize the number of non-residential and out-of-service numbers. ** This study only includes adult English-speaking users.
